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Supplementary Discussion

An interesting finding of this study is that pi/T mutants are capable of retraction, and to
some extent natural transformation. These results are at odds with earlier reports where pilT
mutants exhibit transformation frequencies equal to a pil4 mutant’. The discrepancy between the
previously reported transformation frequencies and ours is likely due to differences in the strains
and/or protocols used in each study. We constitutively induce competence in our study using a
slightly different approach than that used by Seitz and Blokesch’, which results in an ~2-3 log
increase in the rates of natural transformation in our study. Competence is activated by both
quorum sensing, which induces HapR expression, and chitin oligosaccharides, which induces
expression of the competence regulator TfoX. In our study we constructed a constitutively
competent strain by deleting /uxO (to constitutively activate HapR expression) and by ectopically
expressing the #foX competence regulator (via an IPTG inducible P-tfoX construct). Seitz and
Blokesch’ only overexpress #foX to constitutively activate competence in their study (via an
arabinose inducible #foX construct). The ~2-3 log increase in transformation observed in our
strain background increases the dynamic range of our transformation assays and likely allows us
to observe transformants in mutant strains with very low transformation frequencies that are
otherwise obscured as in the case of the pi/7 mutant. Another factor that may explain the
differences observed is that each study uses different parental strain backgrounds of V. cholerae;
while we use the El Tor strain E7946, Seitz and Blokesch’ used the El Tor strain A1552. Thus, it
is possible that strain to strain differences account for the difference in pilT phenotype observed
between our studies.
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Supplementary Fig. 1. Introduction of a pil4-cys mutation into pil4 allows for specific
labeling of type IV competence pili without affecting their function. (a) Diagram of the
competence pilus. Minor pilins were annotated based on the presence of the pilin motif
GXXXXE. OM = outer membrane, PG = peptidoglycan, IM = inner membrane. (b) Primary
sequence of PilA indicating the location of the pil4-cys mutation S81C. Scissors denote the
prepilin cleavage site. (¢) Static images of ApilT parent or pilA-cys cells labeled with AF488-mal
dye. Scale bar, 5 um. Images are representative of 3 independent experiments. (d) Chitin-
dependent natural transformation assays of pil4-cys in a wildtype (WT) strain background (i.e.
native tfoX and /uxO intact). (d) Natural transformation assays of the indicated strains with and
without AF488-mal in the transformation reaction. For d and e, cells were incubated with 500 ng
of tDNA. Data from d and e are from four independent, biological replicates (n = 4 for all
samples) and shown as the mean = SD. Statistical comparisons were made by two-tailed
Student’s #-test. NS = not significant. **P<0.01, ***P < (0.001.
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Supplementary Fig. 2. Cells remain competent for an extended period of time under the
conditions tested. (a) pil4-cys cells were labeled with AF488-mal and analyzed by time-lapse
microscopy to determine the number of pili made in each condition. Cells were either imaged
immediately (0 hr) or after incubation under competence inducing conditions for 3 hr. Data are
from three independent, biological replicates where a minimum of 50 cells were quantified.
Percentage is the percent of cells within the population that make pili within a one-minute time-
frame + SD. (b) Natural transformation assays were performed where cells were incubated with
two genetically unlinked markers (i.e. were cotransformed). One marker was added at time 0,
and the second marker was added either immediately (0 hr) or 3 hours later (3 hr). Cells were
then outgrown and plated to select for integration of the first marker and screened for integration
of the second marker. The percent of cells containing both markers is reported as the
cotransformation frequency. See Methods for details. All data are from three independent
biological replicates and shown as the mean & SD. Statistical comparisons were made by two-
tailed Student’s #-test. NS = not significant. **P < 0.01.
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Supplementary Fig. 3. Type IV competence pili bind DNA by their tip. Montage of time-
lapse imaging of an additional sheared pilus from pil4-cys cells in a microfluidic channel after
labeling with AF488-mal dye and mixing with Cy3-labeled DNA. The white arrows indicate
DNA bound to a pilus over the course of the experiment. Black arrows above panels indicate the
time and direction of flow that was applied through the microfluidic channel. Scale bar, 2 pm.
Images are representative of three independent experiments.
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Supplementary Fig. 4. PilQ localizes normally in pil4 and pilT mutants. (a) Static images of
parent and mCherry-PilQ strains. Scale bar, 0.5 pm. (b) Heat maps of mCherry-PilQ localization
in strains shown in a. Heat maps were generated by normalizing cell body lengths and plotting
relative localization in three independent, biological replicates. (¢) Natural transformation assays
of the indicated strains where cells were incubated with 500 ng of tDNA, which demonstrates
that the mCherry-PilQ construct is fully functional. Data are from four independent, biological
replicates and shown as the mean + SD.
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Supplementary Fig. 5. DNA-binding mutants display pilus dynamic activity similar to the
PilA-cys parent. (a) Longest measured length of pili from cells that made a single pilus within a
one-minute period for the indicated strains. Each data point represents the maximum length of an
independent pilus. n = 45 for all strains. (b) Extension and retraction rates of pili in the indicated
strains. Each data point represents the extension or retraction rate of an independent pilus. pilA-
cys n =90, piA-cys VC0859%' "2 vC0858%'%? n = 60, pild-cys VC1858%'%Un =45 (¢) Percent
of cells that make pili in populations of the indicated strains. Data are from three independent,
biological replicates. (d) Relative DNA binding assay of the indicated strains in Api/7 mutant
backgrounds using a fluorescently labeled 6 kb PCR product. Data are from three independent
biological replicates. (e) Natural transformation assays of the indicated strains. Cells were
incubated with 5 ng of tDNA and DNase I was added to reactions after 10 mins to prevent
additional DNA uptake. Data are from four, independent biological replicates. For a-e, all data
are shown as the mean + SD and statistical comparisons were made by two-tailed Student’s #-
test. NS = not significant. **P < 0.01, ***P < 0.001. (f) Representative images of cells from the
DNA internalization assay depicted in Fig. 2f. Scale bar, 5 um. Images are representative of
three independent experiments. (g) Primary sequence of the two minor pilins VC0858 and
VCO0859 indicating the location of the arginine and lysine mutations generated in this study.
Scissors denote the prepilin cleavage site. (h) Montage of time-lapse imaging of pil4-cys
VC08595*¥2 vC0858%% or pild-cys VC085871°*? cells after labeling with AF488-mal dye.
The white arrows indicate pili. Scale bar, 5 pm. Images are representative of three independent
experiments.
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Supplementary Fig. 6. The presence of DNA does not alter pilus dynamics. pil4-cys cells
were labeled with AF488-mal and subjected to time-lapse microscopy in the absence (-DNA) or
presence (+DNA) of tDNA. Analysis revealed that the (a) pilus length and (b) extension and
retraction rates were unaffected by the presence of DNA. Each data point represents an
independent pilus. Data are shown as the mean = SD and n = 45 for all samples. Statistical
comparisons were made by two-tailed Student’s z-test. NS = not significant.
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Supplementary Fig. 7. Type IV competence pili bring bound DNA to the cell surface.
Montage of time-lapse imaging of pil4-cys strain after labeling with AF488-mal and incubation

with Cy3-labeled DNA in a wet mount. Scale bar, I pm. Images are representative of three
independent experiments.
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Supplementary Fig. 8. Fluorescently labeled DNA is taken up into the periplasm of cells
and colocalizes with ComEA-mCherry foci. Static image of ComEA-mCherry strain after
incubation with MFP488-labeled DNA. Scale bar, 5 pm. Images are representative of three
independent experiments.
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Supplementary Fig. 9. Steric obstruction of retraction via treatment with biotin-mal and
neutravidin requires a pil4-cys mutation. Transmission electron micrographs of competence
pili from (a) parent and (b) pil4-cys strains with indicated treatments. Strains for these
experiments contained mutations to prevent production of other surface pili (AMSHA and
ATCP), thus ensuring that the surface structures observed are competence pili. Scale bar, 100
nm. Images are representative of two independent experiments.
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Supplementary Fig. 10. DNA binds normally to blocked pili. Relative binding of a Cy3-
labeled 6 kb PCR product to pilA-cys ApilT cells following the indicated treatments. Data are
from six independent, biological replicates and shown as the mean + SD. Statistical comparisons
were made by two-tailed Student’s #-test. NS = not significant. **P < 0.01.
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Supplementary Fig. 11. Uptake of DNA requires ComEA despite normal pilus dynamics in
a comEA mutant. (a) Static image of the indicated strains after a one-hour incubation with 100

ng of MFP488-labeled 6 kb PCR product. Scale bar, 5 um. (b) Montage of time-lapse imaging of
pildA-cys AcomEA cells after labeling with AF488-mal dye. The white arrows indicate pili. Scale

bar, 5 um. Images are representative of three independent experiments.
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Supplementary Fig. 12. Measurement of retraction in pil4-cys and ApilT mutant cells. Plots
showing relative cell body fluorescence (closed symbols) and correlated pilus length (open
symbols) over time for additional (a) pilA-cys cells, (b) retracting pilA-cys ApilT cells, and (¢) a
pilA-cys ApilT cell that extended but never retracted a pilus, all labeled with AF488-mal.
Colored lines (blue and purple) distinguish data from independent cells. Data are representative
of three independent experiments.
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Supplementary Fig. 13. Residual natural transformation in Apil/T mutants requires
retraction of surface exposed type IV competence pili. Natural transformation assays of pilA-
cys ApilT cells after the indicated treatments. Cells were incubated with 500 ng of tDNA and
DNase I was added after 1 hour to prevent additional DNA uptake. Data are from four
independent, biological replicates and shown as the mean + SD. Statistical comparisons were
made by two-tailed Student’s #-test. NS = not significant. *P < 0.05.
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Supplementary Fig. 14. The PilT homolog PilU does not promote PilT-independent
retraction. (a) Natural transformation assays of the indicated strains. Data are from four
independent, biological replicates and shown as the mean + SD. Statistical comparisons were
made by two-tailed Student’s #-test. NS = not significant. ***P < 0.001. (b) AF488-mal labeled
cells were subjected to time-lapse microscopy. Plots show relative cell body fluorescence (closed
symbols) and correlated pilus length (open symbols) over time. Data are representative of two
independent experiments.
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Supplementary Fig. 15. Competent cells internalize both linear and circular DNA. DNA
internalization assays were performed where pil4-cys cells were incubated with 10 ng of either
an MFP488-labeled linear PCR product or circular supercoiled plasmid. Data are from three

independent, biological replicates and shown as the mean + SD. Statistical comparisons were
made by two-tailed Student’s #-test. NS = not significant.
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Supplementary Table 1.

Strains used in this study.

Strain name in

Genotype and antibiotic resistances

Reference /

manuscript (strain#)
E7946 Sm®, AlacZ::laclg, Pruc-tfoX, AluxO::Spec®, comEA- | 115 stwdy/
parent Cherry, AVC1807::Cm* TND0525
MENErTy, - (SAD2154)
Dildecys E7946 Sm®, AlacZ::laclq, Prue-tfoX, Alux0::Spec®, comEA- %Ef;ggg /
- .. R -
mCherry, AVC1807::Kan", pil4 S81C (SAD2155)
. E7946 Sm®, AlacZ::laclg, Pru-tfoX, AluxO::Spec®, comEA- | 1115 stwdy/
Apild mCherry, AVC1807::Cm¥, Apild TNDO712
’ T (SAD2156)
R . _ .. R - 1
pild-cys ApilT E7946 Sm", AIacZ..Iach,RPm‘ tfoX, AluxO.. :Spec . comEA This study /
mCherry, AVC1807::Kan", pilA S81C, ApilT::Tm SAD2116
7946 Sm, AlacZ::laclg, Pre-tfoX, AluxO::Spec®, comEA- | Lbis study /
Apild ApilT Cherry, AVC1807::Kan®, Apild, ApilT:Tm* TNDO854
mCherry, s:Kan™, Apild, ApilT::'Tm (SAD2157)
WT E7946 Sm" ’' / SAD030
) . This study /
’];;Zflffsu(;g)WT E7946 Sm®, AVC1807::Spec®, pild S81C TNDO0852
& (SAD2158)
This study /
, E7946 Sm®, AlacZ::laclq, P, -tfoX, AluxO::Spec®
parent ApilT R A R ’ ’ TNDO0853
AVC1807::Kan®, ApilT::Tm (SAD2159)
This study /
. . E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec®
pild-cys ApilT R ’ o R ’ TNDO0848
AVCI1807::Cm®, pild S81C, ApilT::Tm (SAD2160)
R 5 B R This study /
I, AP, AprL-: (SAD2161)
pild-cys mCherry- | E7946 Sm®, AlacZ::laclg, P-tfoX, AluxO::Spec’, gill]s)f)t;;g /
PilQ AVC1807::Kan®, pild S81C, mCherry-pilQ (SAD2162)
pild-cys mCherry- | E7946 Sm®, AlacZ::laclg, P.-tfoX, AluxO::Spec”, %E]S)f)t; Sd;] /
PilQ ApilT AVC1807::Kan®, pild S81C, mCherry-pilQ, ApilT::Tm" (SAD2163)
mCherry-PilQ ApilT | E7946 Sm®, AlacZ::laclg, P.-tfoX, AluxO::Spec”, %i]l]sjf)t;gzy /
ApilA AVC1807::Kan®, Apild, mCherry-pilQ, ApilT::Tm" (SAD2164)
E7946 SmR, AlacZ::laclg, P~tfoX, AluxO, comEA- .
II; ;ri;mt (for EM of mCherry, ATCP::Zeo®, AMSHA::Carb®, ACTX::Kan", ;“E‘I]S);t(;l;z /
ApilT::Tm®
il4-cys (for EM of El7?946 Sm"®, AlacZ::laclg, Pyc-tfoX, AluxO, comEA- This study /
p i) Y mCherry, pild4 S81C, ATCP::ZeoX, AMSHA ::CarbX, s AD2093y
P ACTX::Kan®, ApilT::Tm"
. E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec®, AcomEA, | This study /
pild-cys AcomEA |y 0 1807..Kan®, pild S81C SAD2138
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pild-cys E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec®, comEA- | This study /
V085874 mCherry, AVC1807::Cm~, pild S81C, VC0858 R165Q SAD2149
pild-cys E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec®, comEA- %E]S)f)t; 1d 2y /

K148Q » R .

VC0859 mCherry, AVC1807::Cm", pild S81C, VC0859 K148Q (SAD2166)
pilA-cys E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec®, comEA- .

R165Q R This study /
VC0858 mCherry, AVC1807::Cm", pild S81C, VC0858 R165Q, SAD2150
VC0859%!*Q VC0859 K148Q

. E7946 Sm® AlacZ::laclg, P ,~tfoX, AluxO::SpecR comEA- .
pild-cys ’ R ’ ’ This study /
VCO838RI55 ApiiT Z}gﬁzyﬁﬁvcwm..(:m , pild S81C, VC0858 R165Q, SAD215]

iA-cvs E7946 Sm*, AlacZ::laclg, P,~tfoX, AluxO::SpecR, comEA- This study /
{’JCO8§9WQ Apii7 | MCherry, AVCI807::Cm", pild S81C, VC0859 K148Q, TND0917
P ApilT::Tm® (SAD2167)
pild-cys E7946 Sm®, AlacZ::laclq, P, -tfoX, AluxO::Spec®, comEA- This study /
V08587143 mCherry, AVC1807::Cm®, pild S81C, VC0858 R165Q, SAD2] 52-‘/
VC0859%'* ApilT | VC0859 K148Q, ApilT::Tm"
pild-cys E7946 Sm", AlacZ::laclg, P,~tfoX, AluxO::SpecR, comEA- %E}s}zt;;l 1y /
R168Q . R .
VC0858 mCherry, AVC1807::Cm", pil4 S81C, VC0858 R168Q (SAD2174)
iA-cvs E7946 Sm*, AlacZ::laclg, P,~tfoX, AluxO::SpecR, comEA- This study /
N Cossgrissa o | mCherry, AVC1807:Cm", pild S81C, VC0S58 R168Q, TND0975
PUL ) Apil T T (SAD2175)
ooy E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec”, This study /
. . Cm™, pi R aA::Carb™, AmsnA, Avps-
fmlcmy lar assays) | AVC1807:C R pild S81C, Aflad::Carb®, AmshA, A TNDO0752
P Y8 | rbmd::ZeoR, AtepA::Kan® (SAD2171)
i4-cvs ApilT E7946 Sm®, AlacZ::laclq, P.-tfoX, AluxO::Spec", This study /
fmicmy " ; assays) AVC1807::CmR, pild S81C, Aflad::Carb®, AmshA, Avps- | TNDO767
p Y rbmA::Zeo", AtcpA::Kan®, ApilT::Tm" (SAD2172)
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Supplementary Table 2.

Primers used in this study.

Primer

Name Primer Sequence (5°2>3’) Description
pilA S81C | AAAACTAATATTGAAGATTATATTGCGACAGAAGGC 14 S]1C F
F TgTTTTCCTGCAACAACTGCAGG p
pilA R2 CATTAATCGCGGTTTCAAAGTGCA pilA R2
BBC374 TGGCAAAAAGCGAGAGAAGAAG AluxO F1
BBC375 gtcgacggatccecggaatCATGAGGACATATTTTGTTTTCTGC | AluxO R1
BBC376 gaagcagctccagectacaTAAGCGATGAGAGAATGGATCAAC | AluxO F2
BBC377 TCACACCCGAATTTCCATCATGC AluxO R2
BBCI833 | GATATCCATGTCCATGTCCCAG comEA-mCherry or
AcomEA F1
BBC1834 E}ttgctcactccaccacttccacctgcTAACAAGATCCTTGCGGCATT comEA-mCherry R1
BBC1837 acgagctgtacaagtaaGCTGCAATCATGTGTCTCG comEA-mCherry F2
BBC1838 | GTCTTTCTATCAGTTCGGACTTAGTC comEA-mCherry or
AcomEA R2
mCherry (for comEA-
BBC1835 gcaggtggaagtggtegaGTGAGCAAGGGCGAGGAGG mCherry) F
BBCI836 | gattgcagc TTACTTGTACAGCTCGTCC mCherry (for comEA-
mCherry) R
BBC2249 gtcgacggatccecggaat I TGCATGATAGACCCTCATTTTGG AcomEA R1
BBC2250 gaagcagctccagectacaTAAGCTGCAATCATGTGTCTCG AcomEA F2
ABD344 GATTAGCAACGATTCTAGCGCAGGAG AVCI1807 F1
gtcgacggatcceeggaat ACGTTTCATTAGTCACCTCTATTGT
ABD340 TAACTTGTTC AVCI1807 R1
gaagcagctccagectacalAGTCGAAAATAAAAAAAAGAGG
ABD341 CTCGCCTC AVC1807 F2
ABD345 CTTGCTAACCGTTGGTGTTACCAGC AVCI1807 R2
BBC401 ACCAGCAAAGCTAATAAAATCGAG ApilA F1
BBC402 gtcgacggatccecggaatGAGCATATGCCTTGCTACACAAG ApilA R1
BBC403 gaagcagctccagectacaACTGCAGGTGCAACAATTAACTAA | ApildA F2
BBC404 CGCCATACTAACCCAATACACTC Apil4A R2
DOG0400 | ACTTCTGGCTGAAGGTCAATTTTC ApilTF1
DOG0401 zEg;[égacggatccccggaatCATTTAAATTCCTTAATAAAGTCTG ApilTR1
DOG0402 | gaagcagctccagectacal AGGTAGGTAAAGACAGATGGAG ApilT F2
DOG0403 | TCACGTGTTCGGCCAAAATC ApilT R2
BBC1904 TAGAGTGGCTACATCTGGCAG mCherry-pilQ F1
BBC2145 cctectegeeettgetcacGGCGGTAGCGGATTCAGCAC mCherry-pilQ R1
BBC2146 ggcaggtggagcaggtggaAACCAGTTGGAAAACATCGAC mCherry-pilQ F2
BBC1907 TTCGTCCAATGCGTACAAGG mCherry-pilQ R2
BBC2144 | GTGAGCAAGGGCGAGGAGG g;%)egy (for mCherry-
TCCACCTGCTCCACCTGCCTTGTACAGCTCGTCCATG | mCherry (for mCherry-
BBC1910 C pilQ) R
BBC2123 TGATGGTAACTACTATAGGGTCG ATCP locus F1
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BBC2124

gtcgacggatcceeggaatTAAATTAGGCTAGTGCCAGTCAG

ATCP locus R1

BBC2125 gaagcagctccagectacaACAGGAGTTGCAGAAAAATAATGG | ATCP locus F2

BBC2126 ACTAAGATAATTGCTTCACGCATG ATCP locus R2

DOG0436 | AAGCGTTCTGGTTCAATCACC AMSHA locus F1

DOG0434 ég:tcgacggatccccggaatCATTCTCTACCACTGCTATTTGGTT AMSHA locus R1

BBC2129 %a:écagctccagcctacaTAATGATTAAGCACTCAATGGATC AMSHA locus F2

BBC2130 TTTTGCATCAGCAAAATCACGC AMSHA locus R2

BBC1443 GATTCAGACGGCAACTATCG ACTX phage F1

BBC1444 gtcgacggatcceeggaatGCGATTACACCATCAATCC ACTX phage R1

BBC1445 gaagcagctccagectacaGCACTAGGAACATTTTGTCTC ACTX phage F2

BBC1447 CTGAAATGTGCTGTGTAAGC ACTX phage R2
GGAATCTGCTGCAGATTCAATCAAAGTGACTGTGCA

BBC2236 CAATCaaGCTGGACGAATCAAAG VCO8S8 R163Q F
TGTCTCTGCTGCGACAGGATGTTTTGATTTATTTGAC

BBC2240 CCGcAgCAAATCAAAATTGATC VCO8S9 KI48Q F
CTGCAGATTCAATCAAAGTGACTGTGCACAATCGGG

CE354 CTGGACagATCAAAGTTTGCACC VCO858 R168Q F

BBC1871 GTGAAGTAAAAGACGTTCTGC VCO0858 or VC0859 F1

BBC1875 AAAGCACAGCGTTCGTCC VCO0858 or VC0859 R2

BBC1450 CACTCAACGAGCTCAATACG AmshA F1

ABD653 g[égacggatccccggaatCATCTCTCTTTCATGTGAATACGCA AmshA R1

ABD654 %ag(g:cagctccagcctacaGCGCAATAATTTAAATATGGCTCG AmshA F2

BBC1453 ATAGCCTTGCTGTTCATTTTGG AmshA R2

BBC2022 TGCCGATCTCGTTTATGGACG Avps-rbmA locus F1

BBC2023 gtcgacggatceeeggaatTGCCATTTTGATTGCCTCTGG Avps-rbmA locus R1

BBC2024 gaagcagctccagectacalCAAAGAGAGCCTTATTAGGCTCTC | Avps-rbmA locus F2

BBC2025 TGAAAGAGGTTGCTCTAGAACTCG Avps-rbmA locus R2

BBC1752 CTGAATGATTTCCATGAGACG Aflad F1

BBC1753 gtcgacggatccecggaatCATAGTTTGCTCTCCTATCGAG Aflad R1

BBC1754 gaagcagctccagectacal TGCAGTAGTTCACGGTACCTTC AflaA F2

BBC1755 TTATACGCTCTTTTGCGTGATGG Aflad R2

BBC1457 TTTCAAGACTTTGGGCAATAG AtcpA F1
gtcgacggatccccggaatCTGTTTTAATAATTGCATATTTATA

BBC1968 TAACTCCACC AtcpA R1
gaagcagctccagectacal[ TTGGTAACAGTTAATCTACACCAT

BBC1969 TATCTTG AtcpA F2

BBC1463 TTGAATTCGTCCATCATCTAAG AtcpA R2
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Supplementary Table 3
Complete statistical analysis.

Figure Comparison Statistical Test P value | Significance

Fig. 1d pilA-cys (n=7) vs parent (n=4) Two-tailed Student's t-test | 0.4572 NS
pilA-cys (n=7) vs ApilA (n=7) Two-tailed Student's t-test | <0.001 ok
Parent (n=4) vs ApilA (n=7) Two-tailed Student's t-test | <0.001 ok

Fig. le none (n=7) vs +ssDNA (n=7) Two-tailed Student's t-test | 0.0106 *
none (n=7) vs +dsDNA (n=7) Two-tailed Student's t-test | <0.001 ok
none (n=7) vs +BSA (n=7) Two-tailed Student's t-test | 0.5980 NS
pilA-cys (n=4) vs pilA-cys

Fig.2d | VC0859"'*%Q (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n=4) vs pilA-cys
VC0858%!9? (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n=4) vs pilA-cys
VC0859%'* v 08582 (n=4) | Two-tailed Student's t-test | <0.001 ok
pilA-cys VC0859%'*%Q (n=4) vs
pilA-cys VC0859%!4¥Q
VC0858%!9? (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys VC0858%'%? (n=4) vs
pilA-cys VC08595!4¥Q
VC0858%!9? (n=4) Two-tailed Student's t-test 0.0044 Hk
pilA-cys (n=4) vs pilA-cys

Fig.2e | VC0859"'*%Q (n=4) Two-tailed Student's t-test | 0.0062 ok
pilA-cys (n=4) vs pilA-cys
VC0858%!9? (n=4) Two-tailed Student's t-test 0.0022 Hk
pilA-cys (n=4) vs pilA-cys
VC0859%'** v C0858™? (n=4) | Two-tailed Student's t-test | 0.0018 ok
pilA-cys VC0859%'*%C (n=4) vs
pilA-cys VC0859%!4¥Q
VC0858%!9? (n=4) Two-tailed Student's t-test | 0.0013 ok
pilA-cys VC0858%'%? (n=4) vs
pilA-cys VC08595!4¥Q
VC0858%!9? (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys vs pilA-cys

Fig. 2f | VC0859%'** v (C0858"'°? (n=3) | Two-tailed Student's t-test | <0.001 ok
parent (n=3) vs parent +biotin

Fig. 3e (n=3) Two-tailed Student's t-test | 0.6890 NS
parent (n=3) vs parent +biotin
+neutravidin (n=3) Two-tailed Student's t-test | 0.2660 NS
pilA-cys (n=3) vs pilA-cys
+biotin (n=3) Two-tailed Student's t-test | 0.1153 NS
pilA-cys (n=3) vs pilA-cys
+biotin +neutravidin (n=3) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n=4) vs pilA-cys ApilT

Fig. 4b (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys ApilT (n=4) vs ApilA
(n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys ApilT (n=4) vs ApilA | Two-tailed Student's t-test | <0.001 otk
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ApilT (n=4)

ApilA (n=4) vs ApilA ApilT (n=4) | Two-tailed Student's t-test 0.1168 NS
pilA-cys (n =79) vs pilA-cys
Fig. 4c ApilT (n = 339) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n =76) vs pilA-cys
Fig. 4d ApilT (n = 288) Two-tailed Student's t-test | <0.001 ok
Fig. SId | WT (n=4) vs pilA-cys (n=4) Two-tailed Student's t-test 0.0043 Hk
pilA-cys w/o AF488-mal (n = 4)
Fig. Sle | vs parent w/o AF488-mal (n=4) | Two-tailed Student's t-test | 0.1753 NS
pilA-cys w/ AF488-mal (n = 4) vs
parent w/ AF488-mal (n =4) Two-tailed Student's t-test 0.7222 NS
pilA-cys w/o AF488-mal (n = 4)
vs ApilA w/o AF488-mal (n=4) | Two-tailed Student's t-test | <0.001 ok
pilA-cys w/ AF488-mal (n = 4)
vs ApilA w/ AF488-mal (n =4) Two-tailed Student's t-test | <0.001 ok
Fig. S2a | Ohr(n=3) vs 3hr (n=3) Two-tailed Student's t-test | 0.1765 NS
Fig. S2b | Ohr (n=3) vs 3hr (n=3) Two-tailed Student's t-test | 0.0013 Hk
pilA-cys (n = 45) vs pilA-cys
VC0859%'*¥eyvC08588Q (n =
Fig. S5a | 45) Two-tailed Student's t-test | 0.1206 NS
pilA-cys (n = 45) vs pilA-cys
VC0858™'%Q ( = 45) Two-tailed Student's t-test | <0.001 ok
pilA-cys ext. (n = 90) vs pilA-cys
VC0859%*52 v 08588 ext. (n
Fig. S5b | =60) Two-tailed Student's t-test | <0.001 ok
pilA-cys ext. (n = 90) vs pilA-cys
VC0858"%%Q ext. (n = 45) Two-tailed Student's t-test | <0.001 ok
pilA-cys ext. (n = 90) vs pilA-cys
ret. (n = 90) Two-tailed Student's t-test | <0.001 ok
pilA-cys ret. (n = 90) vs pilA-cys
VC0859%'*5 v 08588 ret. (n
= 60) Two-tailed Student's t-test 0.9956 NS
pilA-cys ret. (n = 90) vs pilA-cys
VC0858™Q ret, (n = 45) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n = 3) vs pilA-cys
Fig. S5¢ | VC0859%'**¢v (0858 (n = 3) | Two-tailed Student's t-test | 0.4268 NS
pilA-cys (n = 3) vs pilA-cys
VC0858"*C ret. (n = 3) Two-tailed Student's t-test | 0.5487 NS
pilA-cys (n = 3) vs pilA-cys
Fig. S5d | VC0858"'%*Q ret. (n = 3) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n =4) vs pilA-cys
Fig. S5e VC0858"*C ret. (n = 4) Two-tailed Student's t-test 0.0012 Hk
pilA-cys (n=4) vs ApilA (n=4) | Two-tailed Student's t-test | 0.0048 Hk
pilA-cys VC0858"'%*Q ret. (n = 4)
vs ApilA (n=4) Two-tailed Student's t-test | 0.3202 NS
Fig. S6a | -DNA (n=45) vs +DNA (n =45) | Two-tailed Student's t-test | 0.8890 NS
-DNA (n=45) vs +tDNA (n=
Fig. S6b | 45) (extension) Two-tailed Student's t-test | 0.4411 NS
-DNA (n=45) vs +DNA (n =45) | Two-tailed Student's t-test | 0.1811 NS
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(retraction)

untreated (n = 6) vs +biotin-mal

Fig. SI0 | (n=16) Two-tailed Student's t-test | 0.0027 Hk
untreated (n = 6) vs +biotin-mal
+neutravidin (n = 6) Two-tailed Student's t-test | 0.0079 Hk
+biotin-mal (n = 6) vs +biotin-
mal +neutravidin (n = 6) Two-tailed Student's t-test | 0.7661 NS
untreated (n = 4) vs +biotin-mal

Fig. S13 | (n=4) Two-tailed Student's t-test | 0.0692 NS
untreated (n = 4) vs +biotin-mal
+neutravidin (n = 4) Two-tailed Student's t-test | 0.0573 NS
+biotin-mal (n = 4) vs +biotin-
mal +neutravidin (n = 4) Two-tailed Student's t-test | 0.0477 *
pilA-cys (n =4) vs pilA-cys

Fig. S14 | ApilT (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys (n =4) vs pilA-cys
ApilTU (n=4) Two-tailed Student's t-test | <0.001 ok
pilA-cys ApilT (n = 4) vs pilA-
cys ApilTU (n=4) Two-tailed Student's t-test | 0.0625 NS
linear PCR product (n =3) vs

Fig. S15 | supercoiled plasmid (n = 3) Two-tailed Student's t-test | 0.5880 NS
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